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ABSTRACT 
 
There are increasing expectations on the compliance of food products to safety and 
quality standards due to consumer demand for high-quality food. The aim of this study 
was to determine the quality tests that are carried out on raw milk and its utilization at 
three milk collection centers in Olenguruone and Dundori regions of Nakuru as well as 
some selected dairy farms. Using a semi-structured questionnaire, data were collected 
from milk collection centers’ staff and farmers. Milk sampling for quality control 
testing was done at both the cooperative delivery points and farm level. The quality of 
milk handled and stored in different containers was assessed. Descriptive statistics, 
Chi-square and logistic regression analysis were carried out on the data. Results 
indicated that the average quantity of milk received at all milk collection centers was 
about 3687 liters per day. It was noted that most of the milk collection centers’ staff 
(operators) had certificates or diplomas in dairy science. Their average job experience 
period in the milk sector was 7 years. Majority of the farmers (90%) and transporters 
(94%) used plastic containers for milk handling and storage. Farmers who used plastic 
containers for milking were approximately three times more likely to have their milk 
rejected compared to those who used mazzi cans, aluminium or stainless-steel 
containers (p<0.05; Odds ratio =3.20). The alcohol and lactometer tests were carried 
out on milk received at all collection centers studied. Resazurin test was only carried 
out in one collection center at Olenguruone that had the required laboratory equipment. 
Milk quality assessment was not done at the farm level. Traditional fermented milk was 
the common dairy product produced from evening milk in most dairy farmers’ 
households. Regular education programs and seminars on milk safety and quality 
should be provided to both collection centers’ operators and farmers.  
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INTRODUCTION 
 
There is a huge demand for safe, high-quality foods with a long shelf-life. However, 
milk and milk products are perishable, that is, they deteriorate very quickly. Milk 
quality control is the use of various tests to ensure that milk and milk products are safe, 
healthy, and meet the standards for chemical composition, purity, and levels of bacteria 
and other microorganisms [1]. A quality control system will ensure that milk collectors, 
processors and marketing agencies follow the correct methods of milk handling. As 
stated in the Milk Processing Guide series, Volume 2, published by 
GOV/FAO/TCP/KEN/ 6611, it is important to have a good system, because it will 
provide benefits to everyone involved.  
 
Raw milk quality remains an important component in assessing the performance of 
dairy value chains. It is generally based on chemical components particularly, fat; SNF 
(Solid Non-Fat) and protein contents that are influenced by feeding practices [2], breed 
and lactation stage [3]. The most important factor in milk, however, is its safety. 
Jayarao et al. [4] observed that milk producers and cooperatives viewed bulk milk tank 
analysis as an important part of milk quality assurance program. Besides, Bonfoh et al. 
[5] concluded that the health of dairy herd and milking conditions are basic 
determinants of milk quality. Vasavada [6] concluded that pathogenic bacteria in milk 
have been a major factor for public health concern since the early days of the dairy 
industry. Many diseases are transmissible via milk and milk products. The hygienic 
quality of milk affects its shelf-life [7] and its eventual acceptability to consumers [8]. 
Dairy products’ quality defects have been attributed to the poor microbiological quality 
of raw milk and heat-resistant enzymes [9, 10, 11]. Milk from a healthy udder contains 
very few numbers of bacteria (<3x104 cfu/ml), but may become contaminated by 
microorganisms from the surrounding environment during milking and milk handling, 
from water and milk equipment [12]. 
 
The production of high-quality milk is not easy to achieve in developing countries due 
to factors such as poor hygiene and sanitation during milking and milk handling, 
unclean water, high ambient temperatures, lack of cooling facilities and inadequate 
infrastructures for milk transportation to the processing facilities [13, 14].  
 
Farmer groups and operators of milk collection centers usually have systems of quality 
control for the milk they receive from individual farmers, therefore segregating poor 
quality milk. The centers play an important role between the dairy farms and the dairy 
industry in terms of supplying high-quality, safe and adequate raw milk [15]. Their 
main role is to collect adequate milk volumes to meet the processing industry's 
demand; however, the industry demands good milk quality and adequate quantity. 
Commonly reported quality control tests that are carried out include organoleptic test, 
alcohol test, and lactometer test. The alcohol test, which is the most common quality 
control test carried out, analyses milk based on the stability of milk casein micelles. 
Development of acidity in milk causes disintegration of these micelles [16]. 
 
Acid development in milk results from microbial activity as it is being transported from 
farms or stored under uncooled conditions. The microorganisms sour the milk by 
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converting the milk sugar, lactose to lactic acid [17]. At low levels of pH, casein is 
destabilized due to acid generated from fermentation [18]. The destabilization of casein 
is detected upon subjecting milk to the alcohol test. The milk is rejected upon failing 
the test. Milk rejection contributes to post-harvest losses at the farm level that can be 
more than 6% of total production [19]. Within the cooperative or collection center and 
milk market chain, milk loss is estimated at between 1 to 5% on average, but can go up 
to 10% in the wet season when delivery rejections are common. Milk rejection is 
mostly done after failing the alcohol and lactometer tests because of developed acidity 
and adulteration with water or solids, respectively.  
 
This study sought to determine raw milk quality tests carried out in selected dairy farms 
and collection centers. Differences between farmer practices as well as milk collection 
centers’ characteristics and practices were determined. The types of milk handling 
containers used also influence raw milk quality. The types of containers used for milk 
handling and storage by farmers and transporters were, therefore, studied and an 
experiment set up to compare milk-keeping quality in four commonly used containers. 
The utilization of the milk at both the collection centers and dairy farmers’ households 
was also assessed.  
 
MATERIALS AND METHODS 
 
Study area 
The study was conducted in Dundori (peri-urban area) and Olenguruone (rural area) 
Divisions of Nakuru County in the Rift Valley region, Kenya.  
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Figure 1: Map of the study areas 
 
Selection of the Dairy Cooperatives (milk collection centers) and the study farms 
The study regions were selected purposively based on the two dairy farming systems, 
peri-urban and rural systems. Milk collection centers were then selected purposively 
based on the study region. Three collection centers were picked, two in Olenguruone 
(rural region) and one in the peri-urban region, Dundori. These included Wanyororo 
Dairy Cooperative Society collection center in the peri-urban region and Olenguruone 
dairy cooperative society collection centers, Olenguruone and Kaplamai branches in the 
rural region. Simple random selection of smallholder farmers was then done from the 
lists derived from the records of the collection centers (dairy cooperative societies). The 
sampling frame was made up of active society members who were delivering milk at 
the time of sampling. Active membership referred to a member who was presently 
producing milk and consequently had an active account at the collection center. The 
calculated sample size was 177 farms. These farms were proportionately distributed to 
the three collection centers and randomly selected for the study. 
 
Methods of data collection 
Data were collected on raw milk quality assessment. Staff in the milk collection centers 
provided information on quality control tests performed at the centers, amount of milk 
that failed either of the tests performed and frequency of milk rejection. The farmers 
provided information on raw milk quality assessment and utilization at the farm level.  
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Both quantitative and qualitative data collection approaches were used. The 
quantitative data were collected using the semi-structured researcher administered 
questionnaire, while qualitative data were obtained from Focus Group Discussions 
(FDGs), Key Informant Interviews (KIIs) and observation checklist. Focus Group 
Discussions were held with groups of 10 farmers from each region; the discussions 
explored milk production, collection and bulking as well as quality control of the milk. 
Key Informant Interviews were held among extension workers from the two study 
regions and the milk collection centers staff/operators. Key Informant Interview guides 
were used to document information on milk quality assessment, rejection and 
processing. The observation checklist consisted of a list of areas/ topics of observation 
that included quality control tests performed at the collection centers, milk rejection, 
utilization of rejected raw milk, milk value addition activities and any processing 
methods and steps involved. An experiment was set up to compare milk-keeping 
quality in four commonly used containers by farmers and transporters in the study 
regions. Milk sampling for quality testing at the cooperative delivery points and farm 
level was also done. 
 
Statistical Analyses 
Data were analyzed using the Statistical Package of Social Sciences computer software 
(SPSS) version 20.0. Appropriate descriptive analyses were done. The focus group 
discussions and key informant interviews were transcribed and coded, therefore, 
converting most of the qualitative descriptions into quantitative data. Frequency 
distributions were then generated based on the quantitative data.  
 
Differences between farmer households in the rural and peri-urban regions, as well as 
milk collection centers characteristics and practices were assessed using the Chi-square 
statistic and the strength of the association determined using the odds ratio. The farmer 
and collection center characteristics indicated the factors that affect milk quality. 
Factors with p>0.05 were considered insignificant, while those with p<0.05 were 
considered significant and were, therefore, included in the logistic regression [20]. 
After the univariate analysis, a multiple logistic regression, using the stepwise 
procedure was used to screen variables that could determine low milk quality, hence 
rejection at 5% levels of significance. Interaction and confounding between the 
factors/variables were controlled analytically in the logistic regression modelling. 
 
Descriptive analyses were carried out on the results of titratable acidity, alcohol and 
resazurin tests carried out on milk in the different milk handling containers. Differences 
between the test results were determined by carrying out ANOVA. 
 
Prevalence of low-quality milk was calculated as the number of milk samples testing 
positive to 68% alcohol divided by the total number of milk samples tested. Prevalence 
of sub-clinical mastitis was calculated as the number of milk samples testing positive to 
California Mastitis Test (CMT) divided by the total number of samples tested. 
 
The level of agreement between the 68% and 80 % ethanol tests was calculated using 
Kappa Test. Usually, a qualitative assessment of Kappa suggests that if it is high, the 
tests are measuring what they purport to measure. If Kappa is low, much uncertainty 
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exists and in the absence of sensitivity and specificity data, it is difficult to say which 
test provides the more valid answers.  
 
RESULTS AND DISCUSSION 
 
Milk collection centers’ characteristics 
Olenguruone dairy cooperative society collection center, Olenguruone branch had the 
highest number of registered active farmers, about 372 farmers. The Kaplamai branch 
had about 52 registered active farmers while Wanyororo Dairy Cooperative Society had 
about 40. Most of the studied farms (90.3%) benefited from the various services 
offered by dairy societies with artificial insemination being the most commonly utilized 
service (80.1%). Others included feeds on credit (44%) and loan acquisition, by only a 
small proportion of the farmers (4.4%). The average age of the milk collection centers’ 
staff members was 30.8 years and the average tertiary education period of the staff 
members in all the centers was 3.3 years. Most of them had certificate or diploma in 
dairy science. Their average job experience period in the milk sector was 7 years. There 
was no significant statistical difference found between these collection centers 
personnel characteristics (p>0.05). The average experience period spent by staff 
members at the same collection center was 5.4 years. There was a statistically 
significant difference among the different staff members’ working experiences in the 
different collection centers (p<0.05); the staff working in larger size collection centers 
had more years of working experience in the same center. Significant differences were 
also found between the collection centers averages for the number of employed staff 
(p=0.001) and for storage tanks size (p=0.000). The number of staff members 
employed in larger centers was higher and the tank sizes were larger. When the 
capacities of the farmer milk production with respect to the collection are considered, 
Olenguruone Dairy Cooperative Society collection center, Olenguruone branch 
collected about 2847 liters/day from 372 farmers. The Kaplamai branch on the other 
hand collected about 430 liters/day from 52 farmers. Wanyororo dairy cooperative 
society collected about 400 liters/day from 40 farmers. 
 
Collection and bulking of raw milk 
Collection and bulking of raw milk were done by 90.3% of the farmers in the study 
areas who were all members of cooperative societies that owned the collection and 
bulking centers. The collection and bulking usually depended on the intermediaries and 
the road network. Some farmers (9.7%) reported that the road network and the cost of 
transporting milk were the main reasons why they never took their milk to the 
collection center. The transporters taking milk to collection centers reported an average 
transport time as 3 hours in both study regions. These transporters picked milk from 
different farmers, hence explaining the many hours taken to deliver the milk at the 
centers. The same transportation time was reported during the farmer’s interviews. 
Operators of the collection centers reported similar time for the arrival of transporters. 
The transporters taking milk to all centers reported an average of 10 km, 13 km and 15 
km distance to deliver milk for Wanyororo, Olenguruone (Olenguruone branch) and 
Olenguruone (Kaplamai branch) cooperative societies, respectively. 
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By virtue of being members of the cooperative societies and the centers being a source 
of good market price for milk, the collection and bulking of milk was considered 
important in these study regions.  
 
Milk quality assessment 
Milk quality assessment was not done at the farm level. The farmers reported just 
checking for any objectionable smells, particles and abnormality of colour in raw milk. 
Most of the commonly performed quality-control tests carried out at collection centers 
were the alcohol test and lactometer test. It was reported during the interviews that 
these two tests were effective, rapid and required minimal resources to carry out. 
Resazurin test was only carried out in Olenguruone Dairy Cooperative Society 
collection center that had the required laboratory equipment. Testing of milk using 68% 
alcohol was done in all the dairy societies. The milk processing plants that collected 
milk from the dairy cooperative societies dictated the alcohol concentration used for 
carrying out an alcohol test. It ranged between 72% and 80%. Physico-chemical 
composition and safety (microbial load) of both accepted and rejected milk were not 
determined. Table 1 shows quality control tests performed at the selected milk 
collection centers (dairy societies). Based on the quality control tests carried out, larger 
volumes of milk were rejected during the rainy season in the peri-urban region (Table 2 
and Table 3). The respondents at the dairy cooperative societies listed adulteration, 
poor hygiene and mastitis as the main reasons for milk rejection. Other causes were 
delay by the processors in collecting milk and lack of cooling facilities, which led to 
milk spoilage. The farmers whose milk was frequently rejected were stopped from 
further deliveries and advised to seek professional advice on how to improve milk 
quality. Their milk was accepted after it was certified to be fine.  
 
 
Figure 2:Filling alcohol gun with alcohol 
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Figure 4: No coagulation observed 
 
Figure 5: Coagulation observed 
 
 
The alcohol test carried out does not measure the number of bacteria present in milk but 
rather the concentration of acidic compounds in milk. A high acidity implies a high 
lactic acid content which, in turn, could imply a high bacterial count [21] or a high 
solid contents in milk. Generally, the assessment of raw milk quality cannot be defined 
based on one or two variables. If a high bacterial count is suspected, the milk should 
not just be rejected or diverted to other users until the presence of high bacterial count 
has been confirmed by approved methods such as Standard Plate Count or Direct 
Microscopic Count [1]. Bacterial quality of raw milk must be monitored since high-
quality milk is in the best interest of all segments of the dairy industry. Thus, the use of 
milk acidity measures such as the use of alcohol test to grade and reject milk is not 
sufficient for quality control. More tests like resazurin were required for quality 
control.  
 
Utilization of milk in farmer households and collection centers 
Once milk had passed the platform tests at the collection center, it was stored in the 
cooler (storage tank) awaiting collection and transportation to the processing factories. 
The rejected milk was returned to individual farmers or transporters. Most of this milk 
was fermented naturally, that is, stored in containers and left to ferment for 2 to 3 days, 
to make traditional fermented milk. Majority of the farmers in both the study regions 
(60%) developed fermented milk from this milk. Other farmers (15%) reported disposal 
of the milk, while others (25%) fed it to animals and/or sold it to neighbours. There was 
a difference in the utilization of rejected milk between the peri-urban and rural regions. 
Majority of farmers (80%) in the rural region mostly disposed the rejected milk and 
some reported feeding it to animals (20%). Besides the use of good quality milk to 
make tea and drinking it as boiled raw milk, traditional fermented milk was a preferred 
form of milk consumption in the households. Evening milk was mostly used for the 
production of this kind of fermented milk, particularly in the rural regions. In the peri-
urban region, the evening milk was preserved by storing it in aluminium cooking pots 
that were placed in cold water, then taken to the collection center in the morning or 
utilized within the household. The extension workers reported offering safety and 
quality training as far as hygienic raw milk production and handling is concerned. 
Training to the persons who prepared milk products, mostly the fermented milk, was 
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minimal. The home-made fermented milk was produced based on indigenous 
knowledge and empirical processes without standard procedures or investigation of the 
steps that occur during the entire process. Traditional fermented milk, mursik, 
developed in the rural region was different from that made in the peri-urban region. 
Mursik is a traditional fermented milk variant of the Kalenjin people of Kenya. It can 
be made from cow or goat milk and is fermented in a specially made gourd calabash 
locally known as a sotet. Locally made fermented milk in the peri-urban region did not 
constitute the use of the specially made gourd calabash but plastic containers.  
 
Influence of milk handling containers on raw milk shelf life 
The commonly used milk handling and storage containers were plastic containers. 
Results of the experiment set up to compare milk-keeping quality in the commonly 
used containers indicated that milk in the plastic container took the least amount of 
time to fail all the three tests carried out. Table 4 shows the initial and final test results 
for titratable acidity, alcohol and resazurin test. Lactic acid values of 0.17, 0.175, 0.23 
and 0.195 indicated developed acidity in the milk. Failed alcohol test was indicated by 
milk coagulation as shown in figure 5. For the resazurin test, the quality of the milk 
was judged by noting the degree of colour change from blue through mauve, purple, 
pink, and finally colourless. Final colour change to pink and white as shown in table 4 
indicated poor quality milk. 
 
Milk in the plastic container placed in the open, under a shade also took the least 
amount of time to fail all the three tests carried out. Figure 6 shows time taken for milk 
in containers placed in the open to fail tests and test results, respectively.  
 
Figure 6: Time taken for milk in the different containers to fail tests (Containers 
in the open) 
 











Resazurin test Alcohol test Titratable acidity
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The use of plastic containers for milking and storing milk increased the likelihood of 
milk rejection by three-fold. These containers were significantly associated (p<0.05; 
Odds ratio =3.20) with milk rejection. Commonly used containers included the plastic 
containers, mazzi cans (recommended food-grade container), aluminium cans and 
stainless-steel cans. The utilization of the recommended food-grade container was 
reported to be hindered by some factors including transporters’ preference, where the 
plastic containers were most preferred, because they were lighter to carry than the 
stainless steel and aluminium cans. The terrain (bad road network) also contributed to 
plastic containers’ preference, since they could be closed tightly compared to the 
aluminium and stainless-steel cans that were loosely covered leading to milk spillage. 
The mazzi can (recommended food-grade container) came in small carrying capacity of 
a maximum of 10 liters, a great disadvantage to the transporters who preferred to carry 
a large volume of milk using the 20 liters’ plastic containers in one trip. Another factor 
was that most of the farmers used plastic containers in the pretext that they were more 
affordable while at the same time they knew the importance of using aluminium 
containers. The common practice of use of plastic containers was unhygienic because 
these containers could not be thoroughly cleaned. This was due to the difficult- to-clean 
areas that haboured micro biofilm in plastic containers. These areas were situated 
around the container handle and neck (Figure 7). According to Orregård [23], plastic 
jerry cans are impossible to clean and are often used for transporting milk by most 
motorcycle transporters. This results in a less hygienic handling compared with the use 
of aluminum cans whose only limitation is the acquisition cost. This is in line with 
Gemechu et al. [24] who found out that milk producers use plastic containers which are 
difficult to clean and disinfect and thus, it might contribute to poor quality of the milk. 
 
 
Figure 7: Plastic container 
 
Milk quality testing at the collection centers and farm level 
68% Alcohol Test results 
Of the pooled milk samples collected at the collection centers, 44 were positive on 68% 
alcohol test, converting to an apparent milk rejection prevalence of 24.9% (44/177). A 
total of 26 pooled milk samples (14.7%) were positive on both 68% alcohol and 
California Mastitis Test (CMT). More milk samples from the peri-urban region tested 
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Sub-clinical mastitis evaluation 
Of the pooled milk samples taken at the collection centers, 16.9 % (30/177) were 
positive on CMT. Positive results on CMT testing varied from traces to strong 
positives. Samples with CMT scores of positive 2 and 3 did not have any definite 
visible changes like clots. This was because farmers usually sieve their milk before 
delivering it to the dairies, hence low chances of seeing any changes in milk at delivery. 
Out of the 177 farmer households visited, one cow per household was sampled for sub-
clinical mastitis using CMT testing. About 60% of these cows (106 of 177) tested 
negative on CMT. Of the positive quarters tested 19%, 15%, and 6% were Trace, 1+, 
and 2+, respectively, on the CMT scale. Therefore, based on the CMT screening test, 
quarter-level prevalence of sub-clinical mastitis was 40% (283 of 708). More farms and 
collection center milk samples from the peri-urban region tested positive for CMT 
compared to the rural region.  
 
Comparing Alcohol Tests (80% and 68%) 
Kappa test was used to compare these two tests (68% and 80% Alcohol tests) and it 
usually incorporates the observed level and expected (chance) level of agreement. 
Calculations are as described by Martin et al. [25]. 
 
Dairy cooperatives use 80% ethanol concentration to test for milk acidity levels in 
order to reject or accept delivered milk. Kenya Bureau of Standards (KEBS) has, 
however, set the standard at 68% ethanol concentration. Out of the 90 milk samples 
collected, 70 and 54 tested positive, while 20 and 36 tested negative at 80% and 68% 
alcohol concentrations, respectively. The apparent prevalences were 0.78 and 0.60 for 
the 80% and 68% alcohol tests, respectively.  
 
Some of the milk samples testing positive to alcohol test were likely due to sub clinical 
mastitis and unhygienic milk production and handling practices at the farm level. 
Abnormal milk such as colostrum, milk from diseased udders and from diseased cows, 
also produced a precipitate with.  
 
In the comparison of tests (68% and 80% Alcohol tests), a Kappa of at least 0.4-0.5 
indicates a moderate level of agreement [25]. In this case, the Kappa test result was 0.4 
therefore indicating moderate level of agreement. This meant that both tests were 
agreeable and could be used for milk rejection without any bias. The processing plants 
dictated the alcohol percentage, which was usually between 72% and 80%. Some of the 
reasons for this included, the collecting milk of higher quality which could be 
processed into liquid milk, used to manufacture other milk products and also to reduce 
the rate of milk spoilage. During the rainy season when milk production was high, a 
higher alcohol concentration was used to control the amount of milk collected.  
 
Multivariate analysis 
Out of all the studied farmers and collection center characteristics (risk factors), only 
four had a P-value <0.05, hence included in a logistic regression model. The four 
comprised use of reusable towels, plastic containers, CMT positive samples and lack of 
testing of milk for mastitis at farm level. Use of plastic containers and CMT positive 
milk were the significant variables that explained the occurrence of milk rejection in 
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the collection centers both at the rural and peri-urban study regions (p<0.05). Farmers 
who used plastic containers for milking were approximately three times more likely for 
their milk to be rejected compared to those who used aluminium/stainless steel 
containers (p<0.05; Odds ratio =3.20). Farmers whose bulk milk was CMT positive 
were also three times more likely to have their milk rejected (p<0.002; O.R = 2.9) as 
compared to those whose milk was CMT negative. 
 
The associations between milk rejection and milking practices were determined. Milk 
rejection by use of 68% alcohol test was significantly (p<0.05) associated with CMT 
positive milk and type of milking container. The use of reusable towels to clean the 
udder was also significantly associated with milk rejection (p=0.051). Cloth towels 
have the advantage of being more absorbent than paper towels, but should be 
disinfected by washing with chlorinated water or very hot water and dried at high 
temperature [26]. In this case, the use of reusable towels was significantly associated 
with milk contamination. The presence of moisture was an important growth 
requirement for bacteria and wet towels did not adequately remove moisture [27]. The 
use of the same cloth in different milking cows could also lead to building up of dirt 




Many transportation hours and uncooled conditions under which milk was transported 
led to deterioration of milk quality. The main reasons for milk rejection were sub-
clinical mastitis and milk testing when subjected to 68% alcohol test, indicating poor 
milking practices like unhygienic milk handling techniques at the farm level. Other 
reasons contributing to milk rejection were adulteration and lack of cooling facilities 
both at the farm and cooperative level. 
 
The physico-chemical composition and chemical safety of the milk that failed the 
alcohol test was not understood since no analysis was being done with this respect. 
This might have led to disposing off milk that could be diverted to other usage. The 
study, therefore, concluded that determining safety and physico-chemical quality of the 
rejected milk was important. 
 
Raw milk quality could not be defined based on a particular variable. Quality referred 
to factors such as flavour, solids level, freezing point, absence of antibiotics and other 
inhibitory substances, somatic cell content and sediment content. Quality also referred 
to the magnitude of the microbial population and to the types of organisms present. 
Thorough quality assessment involving the determination of all these factors, would 
ensure only good quality milk was collected for processing. This could be only 
achieved, if support was given to the collection centers so that they are able to procure 
the equipment needed to perform sufficient raw milk quality analyses. A test like 
resazurin which was essential in determining microbial activity hence microbiological 
quality would then be regularly carried out in all milk collection centers. The results of 
the resazurin test might be used to pay farmers for microbiological quality. Education 
programs and seminars on milk safety and quality should be regularly provided to both 
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collection centers’ operators and farmers including those involved in products 
development.  
 
For the milk to pass the 80% alcohol test, hygienic practices both at the farm level and 
at the cooperative societies should be improved to meet the standards set by the 
processors and hence reduce the rate of milk rejection. Extension services to the 
farmers focusing on the production of high-quality milk through the efficient cleaning 
of vessels, hands, udder and the housing are recommended. 
 
Milk quality deteriorates faster for milk handled in plastic containers than in stainless 
steel, mazzi and aluminium containers. The resulting milk post-harvest losses can be 
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Table 1: Milk quality tests performed in the selected dairy societies  




























Yes Yes Yes No No 
 
 
Table 2: Monthly amount of milk that fails tests performed and frequency of milk 
rejection 
Name of the collection center Amount of milk that fails 
tests 
(Liters) 


















5b  10b  Monthly Weekly 
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Table 3: Monthly percentage milk losses at the various milk collection centers 
Name of the collection center Milk losses (%) 
Rainy season Dry season 
Wanyororo Dairy Cooperative Society 0.41% 0.17% 
Olenguruone Dairy Cooperative 
Society (Olenguruone) 
0.12% 0.18% 





Table 4: Results of titratable acidity, alcohol test and resazurin test in the various 





Final test results 
(reading) 
Mazzi can Titratable acidity 
(lactic acid) 
0.13 0.17 
Alcohol test Pass Fail 
Resazurin test Purple colour  Light pink colour  
Stainless steel can Titratable acidity 
(lactic acid) 
0.13 0.175 
Alcohol test Pass Fail 
Resazurin test Purple colour  White colour  
Plastic can Titratable acidity 
(lactic acid) 
0.13 0.23 
Alcohol test Pass Fail 
Resazurin test Purple colour  White colour  
Aluminium can Titratable acidity 
(lactic acid) 
0.13 0.195 
Alcohol test Pass Fail 





 https://doi.org/10.18697/ajfand.99.20080  17831 
REFERENCES 
1. Ahmedsham M, Amza N and M Tamiru Review on milk and milk product 
safety, quality assurance and control. International Journal of Livestock 
Production. 2016; (ISSN: 2141-2448) ;Vol. 9(4): 67-78. 
2. Demeyer D and M Doreau Targets and procedures for altering ruminant meat 
and milk lipids.In:Proceedings of the nutrition society, France. 1999; pp.593-
607. 
3. Kelsey JA, Corl BA, Coolier RJ and DE Bauman The stage of breed, parity, 
and stage of lactation on conjugated Linoleic Acid (CLA)in milk fat from dairy 
cows. Journal of dairy science. 2003; 86:2588-2597. 
4. Jayarao BM, Pillai SR, Wolfgang DR, Burns CM and LJ Hutchinson 
Bacteriological quality of bulk tank milk in Pennsylvania. The Pennsylvania 
state University. University Park, PA. 2004. 
5. Bonfoh B, Wasem A, Traore AN, Fane A, Spillmann H, Simbe CF, 
Alfaroukh J, Nicolet IO, Farah Z and J Zinsstag Microbiological quality of 
cow‟s milk taken at different intervals from the udder to the selling point in 
Bamako (Mali). Food Control. 2003; 14: 495-500. 
6. Vasavada PC Pathogenic bacteria in milk-A review. Journal Dairy Science. 
1988; 71: 2809-2816. 
7. Ma Y, Ryan C, Barbano DM, Galton DM, Rudan MA and KJ Boor Effects 
of somatic cell count on quality and shelf life of pasteurized fluid milk. Journal 
of Dairy Science. 2000; 83:264–274. 
8. Noordhuizen JPTM and JHM Metz Quality control on dairy farms with 
emphasis on public health, food safety, animal health and welfare. Livestock 
Production Science. 2005; 94: 51–59. 
9. Marshall RT Relationship between the bacteriological quality for raw milk and 
the final products. A review of basic information and practical aspects. Kieler 
Milchwirtchaftliche Forschungsberichte. 1982; 34: 149-157. 
10. Muir DD, Griffiths WM, Phillips JD, Sweetsur AWM and IG West Effect 
of bacterial quality of raw milk on bacterial quality and some other properties of 
low-heat and high-heat dried milk. J. Soc. Dairy Technol. 1986; 39: 115-118. 
11. Samaržija D, Šimun Z and P Tomislav Psychrotrophic bacteria and milk 
quality. Mljekarstvo / Dairy. 2012; 62 (2): 77-95. 
12. Cousins CM and AJ Bramley The Microbiology of Raw Milk. In: Robinson 




 https://doi.org/10.18697/ajfand.99.20080  17832 
13. Berg JCT Dairy Technology in the Tropics and Subtropics. Pudoc Publishers, 
Wageningen, the Netherlands. 1988; ISBN 90-220-0927-0. 
14. Bille PG, Vovor MN, Goreseb J and EL Keya Evaluating the possibility of 
adding value to goat’s milk by producing yoghurt using low cost technology 
method for rural Namibia. The J. Food Tech in Africa. 2000; 5: 130-144. 
15. Demirbas N, Tosun D, Çukur F and E Gölge Practices in Milk Collection 
Centers for quality Milk Production: A Case from the Aegean Region of 
Turkey. NEW MEDIT. 2009; 8(3): 21-27. 
16. FAO. Global food losses and food waste, Extent, causes and prevention. - 
International Congress “Save Food”. 2011. 
17. International Dairy Federation (IDF). Hand book on milk collection in warm 
developing countries. IDF Bulletin special issue 9002. 1996. 
18. Walstra P, Geurts TJ, Noomen A, Jellema A and MAJS van Boekel Dairy 
Technology: Principles of Milk Properties and Processes. Marcel Dekker, Inc., 
New York. 1999. 
19. Muriuki HG Assessment of the level, type and value of post-harvest milk 
losses in Kenya. Results of a rapid appraisal for a national sub-sector 
assessment for FAO. 2003. 
20. Dahoo I, Martin W and H Stryhn Veterinary Epidemiology Research. AVC 
Publishers, Canada. 2003; Pp 163-174 and 335-386. 
21. Harris B and KC Bachmann Nutritional and Management Factors Affecting 
Solids-Not-Fat, Acidity and Freezing Point of Milk. 2003; 
http://edis.ifas.ufl.edu/DS156 Accessed 29/11/2019. 
22. Mwangi A, Arimi SM, Mbugua S, Kang'ethe EK, Omore AO, McDermott 
JJ and S Staals Application of HACCP to improve the safety of informally 
marketed raw milk in Kenya. Paper presented at the 9th ISVEE, 6-11 August 
2000, Beckenridge, Colourado, USA. 
23. Orregård M Quality analysis of raw milk along the value chain of the informal 
milk market in Kiambu County, Kenya. 2013; 4:1101-8151. 
24. Gemechu T, Beyene F and M Eshetu Physical and chemical quality of raw 
cow's milk produced and marketed in Shashemene Town, Southern Ethiopia. 
ISABB J. Food Agric. Sci. 2015; 5(2):7-13. 
25. Martin SW, Meek AH and P Willeberg Veterinary Epidemiology: Principles 
and Methods. 1st ed. Ames, Iowa: Iowa State University Pr, 1987; 62-73. 
 
 
 https://doi.org/10.18697/ajfand.99.20080  17833 
26. Fox LK Effectiveness of laundering udder cloth towels to reduce mastitis 
pathogens, Journal of Dairy Science. 1997; 80 (Supple. 1): 234. 
27. Ruegg P, Rasmussen MD and D Reinemann The seven habits of highly 
successful milking routines. A3725 UW Extension publications, Madison, Wl. 
Pp7. 2000. 
 
